Abstract. An erosion law has been implemented in TELEMAC 2D to represent the surface erosion process to represent the breach formation of a levee. We focus on homogeneous and earth fill levee to simplify this first implementation. The first part of this study reveals the ability of this method to represent simultaneously both formations of the breach and the scour hole at the rear of the levee. The resistance or no of the levee seems consistent with the resistance of the soil material given by a standard classification. But this first part has showed that the lateral development of the breach cannot be represented. In the second part of this study, a simply widening of the breach method based on continuous surface erosion process, has been implemented. The comparison with large scale experiments which has been made, shows that both dynamics of the breach formation and the width are not correctly estimated with the only one surface erosion process. Further developments have to be done to integrate the headcut erosion process and mass failure as sliding of the sides of the breach or undercutting.
Introduction

¶V EHKDYLRXU GXULQJ DQ RYHUIORZ $IWHUZDUGV ZH FRPSDUH RXU UHVXOWV ZLWK WZR ILHOG H[SHULPHQWV DYDLODEOH LQ WKH OLWHUDWXUH )LQDOO\ ZH GLVFXVV RXU UHVXOWV DQG JLYH VRPH RXWORRN RI RXU ZRUN
2 How define the features of the failure of a levee? for experiment 2 according to [10] In our results, we can see in figure 11 , a final erosion of the downstream face of the embankment. The maximum erosion depth is 0,46 m on the foot of the downstream face. Regarding the experiment results, this erosion is very limited. During the stage I, only one rill occurs without overfall and the stage II does not seem to have been reached in our results.
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([SHULPHQW UHVLVWDQW
7DEOH 5HVLVWDQFH RI WKH PDWHULDO IRU WKH H[SHULPHQWV )RXU VWDJHV KDYH EHHQ LGHQWLILHG LQ > @ WR GHVFULEH WKH RYHUWRSSLQJ HURVLRQ SURFHVVHV LQ FRKHVLYH PDWHULDO VWDJH , ULOOV HURVLRQ RFFXU LQ WKH GRZQVWUHDP IDFH RQH RU PRUH PDVWHU ULOOV GHYHORS LQWR D FDVFDGH RI RYHUIDOOV ,Q WKH HQG RI WKLV VWDJH D ODUJH KHDGFXW LV IRUPHG DW WKH GRZQVWUHDP FUHVW ZLWK D ZLGWK RI HURVLRQ DSSUR[LPDWHO\
Our results represent only the erosion due to the contact between the material and the flow, which is also called surface erosion process. The soil property effects as headcut process have to be integrated in our method to correctly represent the dynamic of the breach formation. Hence the calculated erosion rate of the embankment is broadly underestimated. figure 13 , presents a real gap. Even if the beginnings of the widening could be considered similar, when the downstream face of the levee is completely eroded, the calculated width cannot increase. At this moment, the flow is completely fixed on the gully and without geometric and material property effects, the width of the breach cannot increase. To improve the assessment of the width of the breach and its dynamic, we suppose these kinds of processes can be used:
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Figure 11. Top view and cross-section results for experiment 2
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